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Abstract 
Job redesign is often imposed by management as a blanket intervention across the company, not taking into account employee 
variability such as age, gender, position, and physical demands. Popular job satisfaction questionnaires not only do not account 
for such factors but also do not recognize the non-linearity of job satisfaction. This study introduces a framework using the Kano 
model [1] applied to job satisfaction. The model aims to discover job attributes and its affects by categorizing job attributes into 
three distinct Kano qualities. Importance Grid Analysis was reinterpreted in this study to complement the Kano questionnaire by 
determining improvement priorities. The steady increase of mature workers in the work force has prompted a relook at job design 
due to the different needs and capabilities of mature workers as compared to younger workers. The framework was then applied 
in a case study consisting of 210 mature employees in Singapore. Through this case study, we were able to identify the affect of 
job attributes and set improvement priorities for mature employees.  Age was also found to have a significant effect on overall 
job satisfaction, stressing the importance of recognizing changing expectations with age. Management can then implement job 
redesign specifically for mature employees. 
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1. Introduction 
With increasing life expectancy due to better healthcare, Singapore faces the prospect of an ageing workforce and 
population. There is a growing concern regarding employability of mature workers aged 45 years and above to 
sustain the social and economic growth of Singapore. An increase in mature employees and a declining number of 
new entrants into the workforce prompts the need for job evaluation tools to facilitate job redesign. 
There are numerous tools developed to help organizations determine job satisfaction. Tools such as the Job 
Descriptive Index (JDI) and Minnesota Satisfaction Questionnaire (MSQ) do not take into account employee 
variability and individual differences that may result in employees in the same job experiencing different levels of 
job satisfaction. Ensuring job satisfaction at work is a tricky concept to grasp due to its circumstantial and 
individualistic nature; as a result, one employee may value high pay whereas another may prefer autonomy.  
Furthermore, current job satisfaction tools look upon job facets as factors that deliver equal emotive response, 
contrary to models of satisfaction by Kano [1], which recognizes that different facets can have varying effects on 
employees. In this aspect, Kano’s model [1] could be integrated with job satisfaction questionnaires to categorize job 
attributes and identify facets that give the biggest impact to job satisfaction. 
1.1. Job satisfaction across ages 
Several studies have found age to be a contributing factor to job satisfaction. In a survey of job satisfaction 
among 4709 American employees, researchers found a positive correlation between job satisfaction and age [2]. 
Similar results were obtained after an extensive review of eight separate research studies that examined the 
relationship between age and job satisfaction; the researchers concluded that overall job satisfaction is positively 
correlated [3].  
A widely cited study of 5192 employees that controlled for 80 variables found a strongly significant U-shaped 
curve between job satisfaction and age. Job satisfaction for both males and females declined from a moderate level 
between 16-19 years old, turning around between 20-29 years old, and rising steadily thereafter [4]. If the study has 
measured adequately all the relevant aspects of the employee’s jobs, the U-shape relationship of job satisfaction and 
age could be largely explained by comparisons over time or a change of expectations. 
Although the literature has not agreed on the exact relationship between job satisfaction and age, it is clear that 
job satisfaction changes with age, hence it would be wise for companies to evaluate job satisfaction of employees 
according to age groups.  
1.2. Kano model 
The Kano model [1] was developed for product evaluation based on the comparison between expectations and 
perceived performance which in turn determine satisfaction. Customer attributes are classified into three different 
categories, Must-be (M), One-dimensional (O), and Attractive (A) (Fig. 1).  
Drift of 
qualities 
Fig. 1. Kano model. 
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Must-be quality consists of attributes that are expected and taken for granted when fulfilled. Hence, there is not 
much satisfaction gained when Must-be factors are met. On the other hand, customers will be highly dissatisfied 
when such factors are not met. Must-be categories are difficult to identify because their nature is expected, hence it 
is difficult for customers to voice out attributes that they have not given much thought to.  
One-dimensional qualities result in satisfaction when fulfilled and dissatisfaction when not fulfilled. Most of the 
time, companies compete for these qualities as these are attributes that are spoken of, such as memory space in a 
computer and battery life. Such attributes are tangible and feasible, hence they are easier to achieve. 
Attractive qualities provide great satisfaction when fulfilled but no dissatisfaction when not fulfilled. These are 
attributes that are not expected and usually occur when the attribute is highly innovative, creative and practical. 
Attractive qualities are not expected, and therefore these attributes are often unspoken and difficult to identify.  
According to the Kano model, attributes drift over time such that Attractive factors become One-dimensional and 
eventually Must-be (Fig. 1). Similar to Maslow’s Hierarchy of Needs [5] framework, the drift is driven by the 
expectations of customers having their needs met, will move on to seek gratification of higher level needs, the lower 
level needs now become expected, lacking in which will cause dissatisfaction. This drift is further hastened with 
features of competing products as customers expect technology development to be synchronous across companies. 
Using the Kano model in the development of skis, Matzler et al. [6] were able to identify ten attributes from 1500 
respondents. The application of the Kano methodology has evolved greatly in recent years and has not only been 
combined with other models such as QFD and SERVQUAL [7] [8], but also applied in the service industry beside of 
product development. 
Similar to products and services, jobs too have many facets, hence the Kano model could be adapted for job 
design. It has also been emphasized that employees should be seen as “internal customers” whose needs should be 
satisfied continuously. Furthermore, the drift in employee perceptions of job attributes will also occur as a result of 
current expectations and the move to gratify higher needs [5]. Therefore, increasing job satisfaction is not a one-time 
action, management must actively work on new and fresh ideas to keep employees satisfied. There are clear 
similarities between the Kano model of product design and Maslow’s Hierarchy of Needs [5]. 
1.3. Importance grid analysis 
The Importance Grid Analysis (IGA) was developed in IBM as a tool for classifying Kano attributes and has 
been applied in various research studies, particularly by Anne and Grønholdt to measure employee satisfaction [9]. 
IGA compares attribute explicit importance (EI) obtained through direct ratings, against attribute implicit 
importance (II) statistically obtained by regressing attribute performance (AP) against a general measure of job 
satisfaction. A two-dimensional grid with four quadrants is constructed with EI and II as the axes and the location of 
each attribute in the grid then reflects the various Kano factors. 
The validity of using IGA to identify Kano qualities has been questioned because there is no theory supporting 
the comparison of II and EI to identify Kano qualities [10]. Furthermore, the identification of job attribute qualities 
are dependent on the relative position of other attributes. This method would result in forced classification of 
attributes into all four Kano categories, Must-be, Attractive, One-dimensional, and Indifferent, which may not 
necessarily be the case. The last shortcoming is that IGA does not provide information on the asymmetrical effects 
in which may be an important factor for management to decide which attribute to focus on, especially when two 
attributes are close to each other in the IGA grid. For these reasons, IGA is not reliable for assessing Kano attributes 
but could be valuable in terms of prioritization of improvement strategies. 
Mikulić and Prebežac [11] reinterpreted IGA in their study and argued that even if Kano qualities were identified 
via traditional methods such as the Kano questionnaire, management is unable to tell if current qualities are meeting 
expectations. For example, job safety may be identified by an employee as a basic factor, however management are 
unable to tell if current safety standards are being met or are lacking. Failing to recognize current standards of job 
attributes or prioritization for improvement of job attribute may result in either a waste of resources or severe 
dissatisfaction if basic expectations are not met. Instead of using IGA to determine Kano qualities, it was used to 
provide managers with additional information to prioritize service and product attributes for improvement [11]. 
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Hence a two-step process of using IGA to determine improvement priorities and the Kano model to further refine 
the choices should be utilized.  
1.4. Objectives 
Based on the literature review, the aim of this study is to tackle the aforementioned problems by developing a 
new job satisfaction framework that allows for periodic re-evaluation. The job satisfaction framework will integrate 
the Kano model, recognizing that job facets can have a non-linear emotional effects. The tool will aid policy makers 
and company management in designing jobs that will satisfy employees by identifying strengths and weaknesses 
within the organization. Additionally, the framework will be designed in a way where management with little 
statistical knowledge will be able to analyze the data in order to determine improvement priorities. To better 
understand the increasing population of mature workers in Singapore, a case study was conducted to identify the 
emotional expectations of mature workers. 
2. Methods 
2.1. Phase 1 
Job attributes were first identified by spanning the semantic space used to describe jobs. Recognizing the 
possibility of asymmetry of attributes in job satisfaction, the Kano model was adapted to capture the characteristics 
of differing levels of job expectations. In the context of job satisfaction, words describing job attributes were 
collected via open ended questions: 
 
1. What do you like about your job? 
2. What do you dislike about your job? 
3. What could be improved in your job? 
4. What would make you feel excited about going to work daily? 
 
An affinity diagram was used to identify job attributes from word strings by synonym grouping. This group 
consensus approach involving  the management helps to define the structure of customer needs and assures group 
buy-in. Pareto and Chi-squared analyses were used to reduce an extensive list of job facets by statistical analysis. 
The prominent job attributes with higher observed than expected scores were then used to generate the job 
satisfaction questionnaire. 
2.2. Phase 2 
Based on the job facets identified in phase 1, the Kano questionnaire was then constructed. There were four 
sections to the Kano questionnaire. The first section recorded employee demographic, age, years in current job, 
education level, and energy expenditure. Section two looked at overall job satisfaction. AP and importance were 
looked at in section three. Lastly, a pair of functional and dysfunctional questions in the fourth section aimed to 
identify the asymmetrical effects of job attributes which were used in the Kano quality evaluation [12].  
2.3. Data analysis 
Using statistical mode as suggested by Kano [1] to identify the quality of a job attribute with the highest counts 
may have some limitations as information from the other qualities will be ignored. Hence a satisfaction coefficient 
has been suggested as a means to indicate the extent of satisfaction or dissatisfaction upon the fulfilment of a 
particular job attribute [13]. The satisfaction coefficient was calculated by adding the counts of A and O qualities 
divided by the total number of A, O, M, and Indifferent (I) qualities (1). On the other hand, the dissatisfaction 
coefficient was calculated by adding O and M, divided by the same denominator (2). Both coefficients were then 
plotted onto a two-dimensional grid for better comparison among job attributes. 
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satisfaction 
coefficient 
= A + O (1) dissatisfaction 
coefficient 
= - A + O (2) 
A + O + M + I A + O + M + I 
 
Importance Grid Analysis (IGA) has been suggested by Mikulić and Prebežac [11] to complement the Kano 
model. The measures of Implicit Importance (II) and Explicit Importance (EI) provide additional information to the 
Kano attributes as they help to uncover attributes that are both highly relevant and determinant, which management 
can use to prioritize improvements. EI was obtained directly from questioning the employee, whereas II was derived 
by regressing job attribute performance (AP) against a global measure of job satisfaction. EI and II were then used 
to construct a two-dimensional grid which was divided into four quadrants determined by the grand mean of EI 
across all job attributes and the grand mean of II across all job attributes. The four quadrants assist in identifying the 
general priority in improvement priorities [11]: 
 
x Higher impact core attributes have high EI and high II. These job attributes have the strongest influence on 
overall job satisfaction as they are perceived to be highly important. These job attributes should be assigned 
highest general priority when determining improvement strategies in order to gain a competitive advantage. 
x Higher impact secondary attributes have low EI but high II. These attributes are perceived to be less important 
but still have a large influence on overall job satisfaction. Management should also focus on this category when 
trying to differentiate from other companies. 
x Lower impact core attributes have high EI but low II. Although these attributes are perceived to be important to 
the customer, they have low impact on overall job satisfaction. These attributes are usually required, as 
employees are aware of what are the basic expectations from the job. Hence management should ensure these 
expectations are met as failure to do so can have a strong negative impact on overall job satisfaction.  
x Lower priority attributes have low implicit and explicit importance and should be assigned the lowest general 
priority for improvement. However there may be a possibility that the performance of a job attribute is currently 
low, hence the potential of that job attribute has not been fully realized. 
 
Although IGA assists in revealing attributes that require priority for improvement, the model does not give 
insight into possible asymmetric effects. Here, the Kano satisfaction coefficient matrix facilitates in revealing Kano 
qualities. As a rule of thumb, when multiple attributes were located closely and have an AP below the average AP 
across all attributes, Must-be factors have higher priority for improvement than One-dimensional and Attractive 
ones. On the other hand, when the APs of the cluster of attributes were above average, Attractive attributes have 
priority over One-dimensional and Must-be factors.  
3. Results 
The result of the four questions in phase one is a list of 36 job attributes collected from a convenient sample of 
100 mature employees aged 55-75. To obtain more manageable and higher order job attributes, the 36 job attributes 
were reduced to 22 through affinity diagram involving five research assistants, one linguist, and a professor that 
were all familiar with the procedures of this study. As a result of Pareto and Chi-squared analysis, nine job attributes 
were selected to be included in the Job Kano questionnaire: relationships, job flexibility, job interest, working hours, 
physical demands, training, equipment, manpower and salary. 
In phase two, participants were conveniently sampled from relatives, friends, and from various job sites around 
Singapore. The questionnaire was conducted one-on-one so as to reduce biases from fellow employees or influences 
from friends. As a result, each questionnaire took 20 minutes to complete, and a total of 210 samples were collected.  
There was a monotonic increase in ratings of overall job satisfaction as age increased. This was further evidenced 
by a regression analysis of demographics against overall job satisfaction (Table 2). Overall job satisfaction and age 
resulted in a gradual and significant linear relationship (P = 0.05) but a small R2 of 0.02. The small R2 could be 
attributed to the varied industries and companies that the employees were sampled from. Linear regression between 
overall job satisfaction and other demographics collected such as education, years in job, and energy expenditure 
were also performed, but none of the results were significant.  
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The Kano satisfaction coefficient graph as recommended by Matzler, Fuchs, and Schubert [12] was constructed 
(Fig. 2.). From the chart, salary appears to be relatively One-dimensional, providing the highest satisfaction if 
fulfilled and the highest dissatisfaction if not fulfilled. Courses appears to be an Indifferent factor as it does not 
greatly affect satisfaction whether met or not. Manpower, Working hours, and Flexibility appear to exhibit 
Attractive characteristics as there is high satisfaction if the factors are achieved and low dissatisfaction if the factors 
are not met. As can be seen from the conclusions drawn from this chart, discretion will still be required to determine 
order of improvement, although the non-linear impact of each job attribute is now clear. 
Table 1. Chi-squared goodness of fit test of job attributes. 
Table 2. Regression analysis of demographics against overall job satisfaction. 
Demographics R R2 P value 
Age 0.13 0.02 0.05 
Education 0.11 0.01 0.12 
Years in job 0.08 0.01 0.28 
Energy expenditure 0.03 0.00 0.66 
Variables Observed Expected O - E (O – E)2 / E 
Likes 
Relationship 163 100 63 39.69 
Job flexibility 139 100 39 15.21 
Job interest 137 100 37 13.69 
Salary 57 100 -43 18.49 
Keeping active 56 100 -44 19.36 
Others 55 100 -45 20.25 
  P-value 0.00 
Dislikes 
Nothing 216 97 119 145.33 
Working hours 101 97 4 0.15 
Physical demands 100 97 3 0.08 
Others 79 97 -18 3.40 
Human interaction 45 97 -52 28.01 
Salary 42 97 -55 31.32 
  P-value 0.00 
Improves 
Nothing 205 97 108 121.64 
Courses 99 97 2 0.06 
Better equipment 98 97 1 0.00 
Working hours 50 97 -47 22.48 
Others 32 97 -65 43.20 
  P-value 0.00 
Excites 
Relationship 169 100 84 84.00 
Manpower 126 100 41 20.18 
Salary 105 100 20 4.88 
Others 67 100 -18 3.69 
Keeping active 41 100 -44 22.52 
  P-value 0.00 
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Fig. 2. Kano satisfaction coefficient graph. 
Fig. 3. Importance grid analysis. 
Table 3. Priority for improvement. 
Priority Attribute Logic 
1 Physical demands 
Underperforming attributes have general priority for improvement. Higher impact secondary attribute quadrant 
had two underperforming attributes, Physical demands and Manpower. The satisfaction coefficient graph 
depicted Physical Demands exhibiting higher dissatisfaction if not met, hence would have priority over 
Manpower.  
2 Manpower Remaining higher impact secondary attribute. 
3 Equipment 
Next quadrant with underperforming attributes was the lower priority attributes with two underperforming 
attributes. Between Courses and Equipment, the satisfaction coefficient graph showed greater dissatisfaction if 
expectations of equipment were not met, hence Equipment would have priority over Courses. 
4 Courses Last attribute that was underperforming.  
5 Interest With all underperforming attributes settled, job attributes that were performing above average were looked at. 
Job Interest was the only attribute that fell in the higher impact core attribute quadrant. 
6 Working hours 
Lower impact core attributes had three attributes with above average performance. Between the three attributes, 
the satisfaction coefficient graph depicted Working hours having the largest effect on satisfaction, thus had 
priority for improvement. 
7 Relationship Relationship had greater effect on satisfaction than Salary, thus will have priority. 
8 Salary Last factor in the lower impact core attribute quadrant. 
9 Flexibility Lower priority and lower impact secondary attribute with least effect on overall job satisfaction. 
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Fig. 3 shows the importance grid analysis constructed with EI and II. Job attributes performing below average 
were marked with a triangle while, those performing above average were marked with a cross. Through IGA, we 
were able to determine improvement priorities in the following rank order, Physical demands, Manpower, 
Equipment, Courses, Interest, Working hours, Relationships, Salary, and Flexibility (Table 3). 
4. Discussion 
A significantly positive relationship between age and overall job satisfaction was found in this study, although a 
low R2 value was obtained. One possible explanation for the low R2 could be due to considerable individual 
variability as participants were from different industries, hence there could be further market segmentation. Similar 
positive association was also found in another study conducted of 612 accountants in Singapore [14]. This positive 
relationship could be explained by any of six possible reasons; self-selection, work value differences, job 
expectation differences, cohort differences, and non-job variations [4]. 
Similar to the results of this study, Kang, Tan and Yap [15] also found physical demands to be the top issue that 
mature employees are facing. This case study did not find a significant relationship between energy expenditure and 
overall job satisfaction, whereas the IGA flagged Physical Demands as the top priority for improvement. This could 
mean that mature employees find stamina related work manageable but may face problems in individual job tasks 
such as lifting, stair climbing or awkward postures. 
As discussed earlier, the Kano model was originally developed for customer satisfaction with consumer products, 
but was adapted in this paper to categorize the determinants of job satisfaction according to underlying quality of job 
attributes. The results of this study show that the Kano model not only applies to employee satisfaction, but 
complements Importance Grid Analysis as well. This framework provides an alternative to questionnaires that fail to 
account for individual differences, resulting in lengthy questionnaires that attempt to encompass all demographics as 
seen in Job Descriptive Index which has 72 items assessing five facets of job satisfaction, and 100 questions in 
Minnesota Satisfaction Questionnaire. The wide spectrum of job attributes needs to be narrowed into fewer 
manageable attributes. This case study of job satisfaction among mature Singaporeans demonstrates the utility of 
these combined Kano and Importance Grid Analysis methods. 
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